We investigate the longitudinal lepton polarization asymmetry in the exclusive processes B → Kℓ + ℓ − and B → K * ℓ + ℓ − . We include both short and long-distance contributions to the asymmetry in our discussions. We find that average values of the polarization asymmetries of the muon and tau for B → K ( * ) µ + µ − and B → K ( * ) τ + τ − are −0.8 (−0.7) and −0.2 (−0.5), respectively.
Introduction
As is well known, the study of B-meson physics is important in the determination of the elements of the Cabibbo-Kobayashi-Maskawa (CKM) [1] matrix of chargedcurrent weak couplings. In addition, it could shed light on physics beyond the standard model. Recently, much interest [3] has been centered on rare B-meson decays induced by the flavor changing neutral current b → s transition due to the CLEO measurement of the radiative b → sγ decay [2] . In the standard model, these rare processes do not occur at tree level and appear only at the quantum (loop) level. The short distance (SD) contributions to the decays involving the b → s transition are dominated by loops with the top quark and they are basically free of the uncertainties in the CKM parameters. The rare B-meson decays are thus a good probe of heavy top quark physics as well as physics beyond the standard model.
It has been pointed out by Ali et al. [4] that, in the standard model, the measurement of the forward-backward asymmetry of the dileptons in the inclusive decays b → sl + l − provides information on the short-distance contributions dominated by the top quark loops. Recently, it has been emphasized by Hewett [5] that the longitudinal lepton polarizations, which are another parity violating observables, are also important asymmetries. In particular, the tau polarization in b → sτ − τ − mode could be accessible to the B-Factories currently under construction. It is interesting to note that the dilepton forward-backward asymmetry of the exclusive decays B → Ml + l − is identically zero when M are pseudoscalar mesons such as π and K but nonzero for M being vector mesons such as ρ and K * . However, the longitudinal lepton polarizations for the exclusive modes are nonzero for both cases of pseudoscalar and vector mesons. In this paper we will examine these lepton polar-ization asymmetries for the exclusive decays of B → Kl
which we only concentrate on the muon and tau dileptonic modes since the electron polarization is hard to be measured experimentally. In our discussions, We will use the results of the relativistic quark model by the light-front formalism [6, 7] on the form factors in the hadronic matrix elements between the B-meson and the kaons.
The paper is organized as follows. In Sec. 2, we give the general effective
Hamiltonian in the standard model for the rare dilepton decays of interest. We study the exclusive decays of B → Kℓ + ℓ − and B → K * ℓ + ℓ − in Sec. 3 and Sec. 4, respectively. Our conclusions are summarized in Sec. 5.
Effective Hamiltonian
The effective Hamiltonian relevant to b → sl + l − based on an operator product expansion is given by [8] 
where G F denotes the Fermi constant, λ t = V tb V * ts are the products of the CKM matrix elements. The O i (µ) are the following operators
where 
where
Because O 1 and O 2 produce dilepton via virtual (vector) photon, they can be incorporated into O 8 in the later calculation. From eq. (1) and eq. (2), we obtain the amplitude for the inclusive process
The coefficients C ef f 8 , C 9 and C 7 are given by [10]
where (6) is the long-distance (LD) contribution mainly due to the J/ψ and ψ ′ resonances [11] , and the factor κ must 
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where P ≡ p K + p B , and q ≡ p K − p B . In this paper, we use the form factors given by the relativistic constituent quark model in refs. [6] and [7] . The model is based on the light front formalism, in which the form factors F + , F − and F T are taken to be approximately as
Here the parameters Λ 1 and Λ 2 are determined by the first and second derivative of
The values of F (0) and Λ 1 , Λ 2 for the various form factors used can be found in Table I of ref. [7] . When lepton mass (for l = e or µ) is negligible, q µ terms in eqs. (10) and (11) give no contributions to the decay rate and which is the case studied in refs. [6] and [7] . However, the contributions have to be considered for the tau dileptonic channel of B → Kτ + τ − . In this case, one cannot take F − as zero. The form factor F − has been examined in ref. [13] , and it is found to be
F − can be extracted from other methods, such as that from Heavy Quark Symmetry (HQS) [14] . In this method, one has
The differential decay rate is given by
We note that the rate in eq. (15) is a general form with m l = 0 and it agrees with that given in ref. [15] . The differential branching ratios, dB/dŝ ≡ dΓ/(Γ tot dŝ), as a function ofŝ for B → Kµ + µ − and B → Kτ + τ − decays are displayed in Fig. 1a and Fig. 1b , respectively. Here we have used that m t = 180 GeV and Fig. 1b is similar to the corresponding figure in ref. [15] .
For the dilepton decays of the B-meson, the longitudinal polarization asymmetry (LPA) of the lepton, P L , is defined as 
where R is given by
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The hadronic matrix elements of the operators in eq. (5) between the external states B and K * for the exclusive decay of B → K * l + l − are [7] ,
where P = p B + p K * and q = p B − p K * . The terms corresponding to A − in eqs. (20) and (21) 
From eqs. (5), (20) and (21), we obtain the differential decay rate of
where the definitions of α and β are the same as in ref. [10] with choosing zero values of C 7 ′ , C 8 ′ and C 9 ′ , and
The forms of r and φ are the same as that in eq. (16) with the replacement m K → m K * . The differential branching ratios as a function ofŝ for B → K * µ + µ − and Fig. 3a and Fig. 3b , respectively, with m t = 180 GeV . In eq. (23), the lepton mass is kept to be nonzero and it is consistent with the result given in [10] for the B → K * ℓ + ℓ − decay by taking the limit of m l = 0 .
From eq. (17), the LPA in
with
,
In Figs. 4a and 4b, we plot the LPAs as a function ofŝ for B → K * µ + µ − and 
has a large negative value over most of the allowed range ofŝ, with an average 
